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Specification 



[Title of the invention] 

Method for production of fiber reinforced composite cable 
[Abstract] 

[Problems to be solved] To provide a method of manufacturing a fiber-reinforced composite cable 
having superior pre-formability and flexural properties. 

[Constitution] Fiber bundles (yarn), each delivered, are bundled to form a composite core cable 
and are immersed into a molten metal consisting of aluminum or an aluminum alloy at the same 
time. 



[Claims of the invention] 

[Claim 1] A method of manufacturing a fiber-reinforced composite cable characterized by the 
fact that long fiber bundles (yarn), each delivered, are bundled to form a composite core cable and 
are immersed in a molten metal consisting of aluminum or an aluminum alloy at the same time to 
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. adsorb the aforementioned aluminum or aluminum alloy onto the outer surface of the 

! aforementioned fiber bundles (yarn). 

' [Claim 2] A method of manufacturing a fiber-reinforced composite cable characterized by the tact 

that long fiber bundles (yarn), each delivered, are bundled to form a composite core cable and are 
guided to and immersed in a molten metal consisting of aluminum or an aluminum alloy at the 
same time, and after dipping the aforementioned fiber bundles into the aforementioned molten 
metal, they are drawn by a drawing die to continuously adsorb the aforementioned aluminum or 
aluminum alloy onto the outer surface of the aforementioned fiber bundles (yarn) and to form a 
specific fiber volume ratio, 

[Claim 3] The method of manufacturing a fiber-reinforced composite cable described in claim 1 
or claim 2 in which the aforementioned long fiber comprises silicon carbide. 
[Detailed description of the invention] 
[0001] 

[Field of industrial application] The present invention pertains to a method of manufacturing a 
fiber-reinforced composite cable and the invention further pertains to a method of manufacturing 
a fiber-reinforced composite cable that enables continuous production of a composite cable 
reinforced with long fibers that is suitable to be used as a power line. 

[Prior art] For the manufacture of fiber-reinforced composite cables, a variety of methods have 
been proposed. Among such methods, a method is known for continuously manufacturing a 
composite cable and is disclosed in Japanese Kokoku [Examined] Patent Application No. Hei 
4-44366 where a molten metal consisting of a good conductive metal is adsorbed onto the outer 
surface of a carbon fiber bundle to form a conductive layer, cooled to solidify the molten metal and 
then the bundle is passed through a drawing die to bond the core cable and conductive layer. 
[0003] The structure of the composite cable produced by the melt penetration method is shown in 
Fig. 3. (a) is an end cross-section view and (b) is a lateral cross-section view in the longitudinal 
direction, and the center area of composite cable 1 has aluminum or aluminum alloy comprising 
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long fibers 2 that form the core cable and short fibers or whiskers, and composite cable 4 is coated 
with an aluminum or aluminum alloy 5. 

[0004] The composite cable 1 having the aforementioned structure comprises multiple preform 
cables (intermediate material) consisting of approximately 500 silicon carbide fibers compounded 
with aluminum. Fig. 4(a) and (b) show cross-section views of the composite cable made of 
preform wire 6, and as shown in the figure, when multiple preform wires 6 are bundled and dipped 
in a hot metal, the hot metal consisting of either aluminum or aluminum alloy 8 permeates the 
spaces formed between the composite cables 6, and at the same time, the outer surface is coated 
with the aluminum or aluminum alloy 8. When the aluminum oraluminum alloy that coats the 
outer surface of preform wire 6 is drawn by a drawing die (not shown in the figure), it is formed 
into cover layer 9 shown in (b). 
[Problems to be solved by the invention] 

However, according to the method of manufacturing a composite cable based on the hot-melt 
permeation method, the dimensions and structure of the preform wire are limited to a specific 
range since a core cable consisting of a pre-determined number of fibers is used. Therefore, 
twisting of multiple preform cables is required to produce a composite cable having dimensions 
and structure suitable for a power line, for example, and production becomes a complicated 
process. 

[0006] Furthermore, when preform cables are twisted, spaces are formed between the preform 
wires and when dipped in a hot metal consisting of either aluminum or an aluminum alloy, excess 
aluminum or aluminum alloy permeates and the fiber volume is reduced due to the increase in the 
outer diameter of the cable, which leads to a reduction in flexural properties that influences 
handling and performance. Furthermore, when the size of the outer diameter of the cable is limited 
to D as shown in Fig. 4(b), the thickness t of cover layer 9 that covers the outer surface is reduced; 
thus, preform (plastic working) property is reduced. Based on the above-mentioned background, 
the purpose of the present invention is to provide a method of manufacturing a fiber-reinforced 
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composite cable having superior pre-formability and flexural property. 
[0007] 

[Means to solve the problem] The present invention provides a method of manufacturing a 
fiber-reinforced composite cable in which long fiber bundles (yarn), each delivered, are bundled to 
form a composite core cable and are immersed in a molten metal consisting of aluminum or an 
aluminum alloy at the same time to continuously adsorb the aforementioned aluminum or 
aluminum alloy onto the outer surface of the aforementioned fiber bundles (yarn). 
[0008] 

[Work of the invention] According to the present invention, when multiple fiber bundles (yarn) 
comprising multiple long fibers are bundled, the spaces between the fiber bundles (yarn) are 
reduced and the density of the structure is increased. In this case, the flexural modulus of the 
composite cable is increased. Furthermore, the outer diameter of the fiber bundles (yarn) is 
reduced as a result of a reduction in the space between bundles, and the thickness of the coating of 
the aluminum or aluminum alloy provided for the outer surface of the fiber bundles (yarn) at the 
time of dipping in the hot metal can be increased. 
[0009] 

[Working Examples] The method of manufacturing the fiber-reinforced composite cable of the 
present invention is explained in further detail below. To avoid repetition the same codes are used 
for the same components. 

[0010] Fig. 1 (a) and (b) are cross-section views of a fiber-reinforced composite cable of a 
working example of the present invention, and (a) shows composite core cable 10A comprising 
multiple of fiber bundles (hereinafter referred to as yarn) 10 produced by twisting multiple silicon 
carbide fibers, (b) is composite cable 1 1 having cover layer 9 of aluminum or aluminum alloy 
around composite core cable 10A. 

[001 1] Fig. 2 shows the device used for production of the aforementioned composite cable 1 1 and 
the aforementioned yarn 10 is delivered from multiple of bobbins 12 to form composite core cable 
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10A that is guided to pre-heating furnace 13 for pre-heating. The aforementioned composite core 
cable 10A pre-heated in pre-heating furnace 13 is guided to hot metal layer [sic, bath] 16 filled 
with hot molten metal 15 consisting of either aluminum or an aluminum alloy by roll 14, 
[0012] The aforementioned composite core cable 10A guided to the hot molten metal bath 16 is 
immersed in hot molten metal 15. Many more rolls are provided inside the aforementioned hot 
molten metal bath 16 and pre-determined length of the aforementioned composite core cable 10A 
is immersed in the hot molten metal layer [sic, bath] 16. 

[0013] After being thoroughly immersed in hot molten metal 15, the aforementioned composite 
core cable 10A is pulled upward through drawing die 17. Thus, the hot molten metal 15 adsorbed 
to the outer surface is squeezed out and plastic working is provided to form a pre-determined outer 
diameter and to continuously produce composite cable 1 1. 

[0014] When multiple yarns 10 are delivered simultaneously from multiple of bobbins and 
compounded, the structure of the composite core cable 1 OA arranged at the center of composite 
cable 1 1 can be freely set and volume ratio of the fiber in the composite cable produced can be 
increased. In other words, when the outer diameter is the same as that of a fiber-reinforced 
composite cable of the prior art, density of the structure can be increased as a result of twisting of 
the fibers and many long fibers can be arranged. The flexural modulus of the composite cable is 
increased when the aforementioned structure is used making it more suitable for application to 
power lines. 

[0015] Furthermore, when the density of the structure of the fiber portion is increased, the outer 
diameter of the composite core cable can be reduced. Therefore, thick coating of either aluminum 
or aluminum alloy is made possible when dipped into a hot molten metal and an excellent preform 
property can be provided for the composite cable. 
[0016] 

[Effect of the invention] As explained in detail above, according to the method of manufacturing 
the fiber-reinforced composite cable of the present invention, long fiber bundles (yarn), each 

-7- 



! 

LPACE 14/20 • RCVD AT 2/7/2006 5:17: 12 PM [Eastern Standard Time] 4 SVR:USPTO-EFXRF-6/26 * DNIS:2738300 • CSID:651 736 6133 ■ DURATION (mm-ss):07-08^1 



2006-Feb-'07 05:21 PM 3M 6517366133 15/20 



Translation of KOKAI PATENT APPLICATION NO. HEl 8-176701 

delivered, are bundled to form a composite core cable and are guided to and simultaneously 
immersed in a molten metal consisting of aluminum or an aluminum alloy so that the aluminum or 
aluminum alloy is continuously coated onto the outer surface of the fiber bundles (yarn); thus, an 
excellent preform property and flexural property can be provided. 
(Brief description of the figures] 

[Fig. 1] A cross-section view of fiber-reinforced composite cable produced by the present 
invention. 

[Fig. 2] A device used for production of the fiber-reinforced composite cable of the present 
invention. 

[Fig. 3] An end cross-section view and a lateral cross-section view of the fiber-reinforced 
composite cable of the prior art. [Fig. 4] A cross-section view of a fiber-reinforced composite 
cable of the prior art. 
[Explanation of codes] 



1,11 


composite cable 


2 


long fiber 


3 


short fiber or whisker 


4 


composite cable 


6 


preform wire 


7 


gap 


8 


aluminum or aluminum alloy 


9 


coated layer 


10 


yam 


10A 


composite core cable 


12 


bobbin 


13 


pre-heating furnace 


14 


roll 
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| 15 hot metal 

I 1 6 hot metal layer [sic] 

17 drawing die 

i 



[Figl] [Fig 2] 
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